The effects of chylomicron remnants enriched in n-3 or n-6 polyunsaturated fatty acids on the transcription of genes regulating their uptake and metabolism by the liver: influence of cellular oxidative state.
The influence of chylomicron remnants enriched in n-6 or n-3 polyunsaturated fatty acids (PUFA) on the expression of mRNA for the low density lipoprotein receptor (LDLr), LDLr-related protein (LRP), and peroxisome proliferator activated receptor alpha (PPAR(alpha)) was investigated in normal hepatocytes and after manipulation of the cellular oxidative state by incubation with N-acetyl cysteine (NAC) or CuSO(4). In normal cells, mRNA levels for the LDLr were unaffected by incubation with chylomicron remnants, but those for the LRP and PPAR(alpha) were downregulated by remnants enriched in n-3 as compared to n-6 PUFA, suggesting that the transcription of these genes are influenced directly by the type of fatty acid delivered to the liver from the diet. Treatment with NAC or CuSO(4) was found to shift the hepatocytes into a pro-reducing or pro-oxidizing state, respectively. The abundance of mRNA for the LDLr, LRP, and PPAR(alpha) was increased after incubation with remnants enriched in n-3, but not n-6, PUFA in pro-reducing as compared to pro-oxidizing cells, and PPAR(alpha) mRNA levels were also decreased by remnants high in n-6 PUFA in the more reduced cells. These results indicate that the effects of fatty acids from the diet delivered to the liver in chylomicron remnants on the expression of hepatic genes regulating their uptake and metabolism are modulated by the redox state of the cells, and that the type of fatty acid carried by the particles also plays a part in determining the response observed.